he influence of different concentrations of cadmium on Corbicula fluminalis was examined by a toxicity experiment. Acute toxicity was analyzed by measurement of the 96h. LC50 and daily survival rates.
INTRODUCTION
The exotic bivalve, Corbicula was introduced into U.S.A. in the 1930s, (Isom, 1986; McMahon, 1991) . It has successfully invaded many lakes and streams and often occurs in dense aggregations. One reason for its success may be that it can feed both from the water column (using siphons to filterfeed) and from the sediments (using the foot to pedal feed) (Reid et al., 1992; Hakenkamp & Palmer, 1999) .
Corbicula is known to feed on bacteria and phytoplankton in the water column via filter feeding (Phelps, 1994; Silverman et al., 1995; Boltovskoy et al., 1995) , but its effect on the benthos is unknown.
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Vaughn stated that these bivalves can directly affect benthic processes as they burrow throught sediments.
Cadmium is a metalic contaminant that has no known essential functions of human physiology (Barak & Mason, 1990) . It has gained wide interest in the scientific community in recent years due to its potential human health hazards (Selvi et al., 2003) . The main source of cadmium pollution is through soil. Cadmium released from factory wastes and mining operations also pollutes water and feed crops (Ibrahim et al., 1997) . Some authors studied the effect of cadmium on some freshwater bivalves including Ibrahim et al. (1997) on Caelatura aegyptiaca, Saad and Emam (1998) on Caelatura teretiuscula & Abdel Gawad (2005) on Caelatura prasidense.
No published data on the effect of cadmium on Corbicula fluminalis are yet available in Egypt. Therefore the present work aimed to assess the toxicity of Cd, as one of the most toxic metals frequently encountered in polluted areas, on Corbicula fluminalis and the ability of this freshwater bivalve to accumulate this toxic metal.
MATERIAL AND METHODS
Adult specimens of the bivalve Corbicula fluminalis were collected from the River Nile at Met Ghamer city (about 70 km to the North of Cairo) and were transported to the Lab with some of the surrounding water and were put in aquaria with sandy substrate. Acclimatization of samples was done by adding and exchanging dechlorinated tap water for 96 hours without any food. Stock solutions (1gm/l) of 3 CdSO4 8H2O was prepared and diluted to appropriate concentrations in glass jars (10 X10 X16 cm each). In each Jar, 10 individuals of the same size were placed in 700 ml dechlorinated tap water containing known concentrations of Cadmium. The concentration of Cadmium in tap water (control solution) was measured and added to the known concentrations.
Thus the final concentrations of the experimental solutions were in addition to the control solution (0.02mg Cd /l), 0.52, 1.02, 4.02, 8.02 and 10.02 mg Cd/l. Jars were supplied by aeration throughout the experiment by the same level.
The media of the Jars were renewed every day to maintain a constant level of Cadmium in both treated and control animals. The dead animals were counted and removed from the Jars every 12 hours intervals for 96 hours. The dead animals were detected when they fail to close their
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35 shells upon contact. The animals retained in each Jar were separately rinsed with distilled water and kept in a deep freezer until heavy metals were determined.
I-Preparation of sample for the determination of Cd
Soft tissues were removed from shells of animals of each concentration separately. They were oven dried to a constant weight at 105 ْ◌ C for 48 hours in Silica beakers. The dried materials were ground in an Agat mortar.
II-Chemical analysis
A representative sample of a definite weight of each of soft tissue and shell were separately heated in 1:1 mixture of conc. sulphuric acid and conc. nitric acid for about 5 hours at 50-60 ْ◌ C until complete decomposition of organic matter. The digests were filtered and diluted to final volume of 100 ml in a volumetric flask, using distilled water. The level of Cadmium was determined by atomic absorption spectrophotometer (Perkin-Elmer-2380) .
In this study, the toxicity of Cadmium on Corbicula fluminalis was determined by LC50 after 96h. . The data were evaluated according to Behrens-Karber's method by means of the following formula (Klassen, 1991) ; LC50= LC100 -[(ab+…..+ab)/n] where LC50 and LC100 indicate the lethal concentrations for the 50%and 100% of the samples, " a " is the difference between two consecutive concentrations," b" the arithmetic mean for the mortality caused by the two consecutive concentrations and " n" is the number of samples in each group.
RESULTS
Specimens of Corbicula fluminalis were subjected to control, 0.52, 1.02, 4.02, 8.02 and 10.02 mg/l of Cadmium solution for 96 hours. Table (1) shows the relation between the Cadmium concentration and the mortality rate of Corbicula fluminalis. The mortality rate did not exceed 10% during 96h. at Cadmium concentration of 0.02 mg/l, while it was 100% at 8.02 and 10.02mg/l.
The value of 96h. LC50 of Cadmium on this species was found to be 0.52 mg/l. This value was estimated to be 0.59 mg/l with the BehrensKarber's method indicating good agreement with the present value.
Bioaccumulation of Cd in soft tissue
Corbicula fluminalis exposed to control (0.02 mg/l) for 96 h. accumulated 119 mg/l in soft tissue. By increasing concentration of Cd in solution to 1.02 mg/l, the accumulation of Cd increased to 438 mg/kg and an increasing in the concentration of Cd in solution to about 8 fold (from 1.02 mg/l to 8.02 mg/l), the animal accumulated about 4 fold its concentration in its soft tissue (Fig. 1) . The concentration factor was decreased from 5950 at the control to 209.6 at high concentration (8.02mg/l) ( Table 2) .
Bioaccumulation of Cd in shell
The concentrations of Cd in the bivalve shells were reported to be lesser than the coresponding concentrations of Cd in soft tissues. Increasing of Cd concentration from 0.52 to 1.02 mg/l in solution (about 2 fold) led to the increase of Cd in shells about two fold from 37 mg/kg to 76 mg/kg (Table 3, Fig. 2 ). On the other hand, the concentration factor was decreased from a maximum of about 1120 at the control (0.02 mg/l) to a minimum of about 32.3 at high concentration (8.02 mg/l) ( Table 3) .
DISCUSSION
Bivalves are commonly available organisms that are abundant in the fresh water as well as in the marine environment .They have been suggested as ideal contamination indices in aquatic ecosystems because of their wide distribution, extensive population, sedimentary nature and the ability to accumulate contaminants (El Shenawy, 2004) . Moreover, they close their shells for an extended period of time as escape behaviour or to exclude themselves from the outside environment when exposed to a contaminant (Wildridge et al., 1998) .
The present bivalve genus Corbicula has high filtration rates, ease of collection, maintenance in the laboratory and being sensitive to environmental changes making it particularly usefel for biomonitoring purposes (Doherty, 1990) .
Increasing use of contaminating chemicals in many industrialised parts of the world makes the development of ecotoxicity measurment techniques is an absolute necessity (Brandao et al., 1992) . The first step is the acute toxicity test which can be carried out using bacteria, invertebrates and fish in order to show the potential risks of these chemicals (OECD, 1993; Yilmaz et al., 2004) .
The present results accorded with Behrens -Karber method,, where 96 h. LC50 value for Corbicula fluminalis exposed to different Cd TOXICITY AND BIOACCUMULATION OF CADMIUM IN THE FRESH-WATER BIVALVE C. FLUMINALIS 37 concentrations was 0.52 mg/l, while the value was estimated to be 0.59 mg/l with Behrens-Karber's method (Klassen,1991) . The 96h. LC50 of Copper and Zinc for the same species were 0.50 and 17.5 mg/l respectively (abdel Gawad, 2001 ) compared to 0.52 mg/l for Cd. This means that the toxicity of Cu> Cd> Zn and so this species is more tolerant to Zinc than to Cadmium or Copper. Unfortunately, the effect of Cd on Corbicula fluminalis was not so fare examined before to be compared, however some studies have defined LC50 of Cd for some other freshwater bivalves . They reported that 96 h. LC50 of Cadmium for Caelatura prasidense was 0.53 mg/l (Abdel Gawad, 2005) , for Caelatura teretiuscula was 5 mg/l (Saad and Emam, 1998) and for Caelatura aegyptiaca was 5 mg/l after 10 days (Ibrahim et al., 1997) . The differences between the values of LC50 of Cadmium for different bivalve species agree with Widerholm (1984) and Voshell et al.(1989 ) who stated that some marine organisms are very sensitive to heavy metals while others are resistant.
In this study, the bioaccumulation of Cadmium in Corbicula fluminalis was increased by increasing the concentration of Cadmium solution, while the concentration factors decreased. This agree with Wolf (1975) ; Kay (1985) ; Augier et al. (1992) ; Ramadan et al. (1997) and Abdel Gawad (2001& 2005 . More over it was found that concentrations of Cadmium were lower in shell than the corresponding values in soft tissue. This seems to be a common behavior for many aquatic organisms (Hare et al., 1991; Abdel Gawad, 2001 & 2005 , where the exoskeleton of contaminated organisms contains smaller amounts of trace metals relative to internal parts. 
